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Introductory Section

Summary.-- The purpose of the study was to explore the effects
of various practical instruction procedures on academic performance
(study patterns and examination performance). Six sections of an
introductory sociology course were assigned various experimental con-
ditions invelving quizzing (both frequency and scheduling) and in-
centives (both positive and negative). Because randomization of
students was not possible, controlsg involved measurement of extraneous
variables (indicating only a single between-grcups difference) and an
ABA~-within-group design, Examinations were administered at course-
beginning, three periods during the course, course-completion, and
£i{fteen weeks after course-completion. Incentive conditions included
grades, best-grade doubling, honor seminar, excused class attendance,
and exempt final examinations,

The major methodological problems confronted were: (1) varia-
tion in instructor behavior; (2) within-group variation of student
performance; (3) comparative examinations; (4) ineffective collection
of study-time data; and (5) the brevity of periods to effectively
manipulate experimental conditions. The general findings were:

(1) two of four incentive conditions were effective in systematically

modi fying examination and study-time performances (grades not being
one of them);(2) most of the information acquired in the course was
lost fifteen weeks after course-completion, regardless of experimental
conditions; (3) meither the frequency nor the scheduling of quizzes
had a systematic effect cu academic performance; (4) only a very low,
but significant relationship was found between study time and examl-
nation performance.




Irtroduction.-~Research on the effectiveness of classroom in-
struction and course procedures has up to now found no differences
among approaches, manifested inconsistent results, or demonstrated in-
creased effectiveness only with very complex, perhaps impractical, pro-
cedures. Our study searched for effective teaching procedures that
would be generally applicable and practical because they would not re-
quire basic institutional change or special training of classroom
instructors. We felt a promising beginning in this direction would be
the application of learning or '"coatingency" theory to the education
of the university student; the relative consistency of the experimental
studies of human learning and the few applications of these principles
to clagsroom learning have been encouraging.

Although one practical and much used application of the contin-
gency model of behavioral analysis has centered on programmed instruc-
tion, our research focused on applying this theory in other ways.
Because the classroom teacher has control over examination schedules,
grading weights for exams, and the rewards to be attached to grades
(other than intrinsic), we systematically used several variations in
these cpurse procedures to test their impact. The course procedures
we tried were not innovative; rather we tried to investigate a variety
of procedures that are widely used in teaching college students. We
varied the weighting of quizzes, made movies and discussions as well as
exemption from classes and exams contingent on high quiz and exam per-
formance, varied the scheduling of quizzes, and finally, varied whether
or not quizzes were announced.

METHODOLOGY

Methods.--Six sections of the introductory sociology course at
the University of North Carolina at Chapel Hill received different
treatments of instruction. Because randomization of the students was
impractical, two other methods of controls were used: (1) Each section
was used as its own control in an ABA experimental design; (2) Measure-
ments of possible extraneous variables were made and statistically con-
trolled.

During the semester prior to the experimentation, several meet-
ings were held for the purpose of standardizing the behavior ¢f the
- instructors while in the classroom. Verbal reports from the instructors
provided the basis for meetings held to review the instructors' class-
room behavior and to encourage continued standardization. None of the
researchers who designed the experiment were also instructors in the
classroom. As will be suggested later, the success of the standardiza-
tion procedures is still in question.




Because our focus was on the effect of course procedures rather
than on variations in presentation of course content, a common text was
used in all sections (A. W. Gouldner and H. P. Gouldner, Modern
Sociology, Harcourt, Brace & World, New York, 1963), and lectures were
given to supplement the text, but did not deal with it directly. For
all sections, each period of the semester was followed by an announced,
one~-hour examination (Exams I, II, and III)--each weighted equally for
grading purposes. An outline of the text material to be covered in
each hour exam was given each student at the beginning of the semester.
The portion of this test over the text material provided our measure of
course academic achievement. (Because we wanted the main emphasis on
the text, the portion of the 2xam on the lectures was weighted at 15 per
cent. The students in all sections were graded on fixed criteria (90
per cent correct or better on exams for an A, 80 per cent for a B, etc.),
as opposed to a curve.

Although conducted On the same floor of the same building and
approximately the same size, the sections were taught in different rooms,
on different days of the week (Monday, Wednesday, Friday or Tuesday,
Thursday, Saturday), and at different times of the day. The possible
effects of these or related variables are controlled only by the ABA de-
sign of the experiment.

Randomization of students to treatments was 1mpractica1 There-

fore, control relied on & relatively large sample size ¢
: and the measurement of possible

extraneous variables. The first measurement was the mean student cumu-
lative grade-point average prior to the experimentation. In almost all
cases, this involved at least three semester's work. The second measure-
ment was the mean student SAT-Verbal score. The third measurement was
a 45 item 'pretest" examination given the first day in class evaluating
the student's prior knowledge of the course material. The items were
taken from the test booklet for the course textbook, Test-anxiety was
measured by the following items taker from the Alpert-Haber Test Anxiety
scale.

1. Nervousness while taking an exam or test hinders me £from
doing well.

Always Never
5 4 3 2 1

In 2 course where I have been doing poorly, my fear of a
bad grade cuts down my efficiency on taking tests.

Never Always




3. When I don't do well on a difficult item at the beginning
of an exam, it tends to upset me so that I block on even
easy questions later on.

This never S This almost always
happens to me happens to me
1 2 3 4 5

The student's perception of his abiplity to affect the grades he receives
was measured by a revision of the education items from the Rotter-
Seeman-Liverant Internal vs. External Control scale.

1. Many times exam questions tend to be so unrelated to course
work that studying is really useless.

Strongly agree Strongly
5 4 3 2 1 disagree

Sometimes I can't understand how teachers arrive at the
grades they give.

Strongly agree Strongly
5 4 3 ‘2 1 disagree

There ig a direct connection between how hard I study and
the grade I get.

Strongly agree Strongly
1 2 3 4 5 disagree

The student's concern for his academic performance was measured by the
following items:

1.. (Circle the number below wi.ich shows how important it is to
you to do well in sociology.

1 2 3 4 5 6 7 8 9 10

How often do you feel worried or bothered about what
instructors think of you intellectually?

Very often Practically Never
5 4 3 2 1

How often do you feel worried or bothered about what your
friends think of you intellectually?

Very often Practically never
4 2




4. How often do you feel worried or bothered about what your
parents think of you intellectually?

Very often Practically never
5 4 3 2 1

5. Do you ever feel so discouraged with your self intellectually
that you wonder whether anything is worthwhile?

This never This almost always
happens to me happens to me
1 2 3 4 5

6. When you have made an embarrassing mistake or have done some-
thing that makes you look foolish in class or on an exam,
how long do you usually keep on worrying about it?

A long time No time at all
5 4 3 2 1

Each of the above scales was administered both the first and last days

of the semester and was coded by simply summing the numbers under the

responses the subjects gave to each item, (All of the items had been

pretested the previous semester and found to discriminate introductory
- sociology students.)

The students did not know of the experiment or which treatment
they were to receive until they actually attended the class. The with-
in-grcup comparisons of the ABA design of the experiment also provided
some control over the contamination between sections.

The semester of 45 class meetings was divided into three periods
(five weeks or 15 class meetings). At the beginning of the first
period, all of the groups were given the following instructions:

. The Sociology Department of the University of North
Carolina, in cooperation with departments of other
o schools, is investigating various procedures for pre-
. s senting introductory sociology courses. For this
reason, all participating classes will share a number
of characteristics, including the textbook, Modern
Sociology, by Gouldner and Gouldner.

There will be no term paper required for the course,
nor will there be any required reading outside the
text. Thus, all the material which you will be
examined on will come directly from the text and from
the lectures. A standard grading criterion will be
used rather than a competitive curve. Thus, each
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student is graded on the basis of his performance rela-
tive to the assigned material, rather than on his per-
formance relative to other students. A's will be
given to all students whose examination and quiz scores
average between 90% and 100%; B, 80-89%; C, 70-79%;

D, 60-69%. The tests given will be made up primarily
of objective-type questions.

Because the final grade will depend upon the performance
average, it will not be necessary (indeed not possible)
to make up any of the tests. There is no penalty for
missing a test--this will only increase the relative
importance of the remaining tests. Tests will cover
all the assigned material presented up to that time,

v although they will be weighted toward the material
introduced since the last test. ]

All of the groups were then instructed as to their meeting times and
the dates and weights of examinations and quizzes.

Table 1 outlines the different course procedures in detail for
6 of the 8 groups (the other 2 will not be discussed in this paper).
All quizzes counted toward the student's grade, with the exception of
those advisory quizzes in the middle period of the semester (Period II)
for Bection 1. All quizzes were announced in advance except for the
"pop" quizzes in the first and last periods of the semester (Periods I
and III) for group 6.

The positive-incentive group was given the following additional
instructions:

To compensate for the fact that it is difficvlt to perform
uniformly well on all occasions, you will be allowed to
count your best three quizzes and your best exam double for
grading purposes. All double scores, however, must be drawn
from the first and last five-week periods of the semester.
No quiz scores from the middle five-week period may be
doubled, nor may the April 14 exam score (exam given at the
end of the second five-week peviod) be doubled. In additionm,
during the first and last five-week periods, students
achieving 90% or better on the quizzes and ezaminations will
be eligible to attend an ''Honor Seminar' held the week
following each scheduled quiz or examination. These
sessions will offer interesting film documentaries and dis-
cussions in supplement to the regular course content.




Table 1.--Course Procedures

Label for Treatment Section Course Procedures
(Treatment) Period Number of Quizzes Types of
Number _ Quizzes
Regular Quizzes 3 ‘ I 0 i
II 4 Regular (count
toward grade)
III 0
Advisory Quizzes- 1 I 2 Regular
Grade Incentives II 2 Advisory (do not
count toward grade)
. III 4 Regular
Unannounced Quizzes 6 I 2 Unannounced ("pop")
II 4 Announced
III 4 Unannounced ("pop")
Quizzes Plus Positive 2 I 2 Positive incen-
Incentives tives attached
‘ II 2 No incentives
III 4 Positive incen-

tives attached

Quizzes Plus Negative

Incentives 4 I 2 Negative incen-
tives attached
No incentives
Negative incen~
tives attached

II
III

SN

. Quizzes Flus Combined 8 I 2 Both positive
‘Incentives and negative
: incentives
- attached
II No incentives
III Both positive
&nd negative
incentives
attached

SN




The negative-incentive group was given the following instructions:

Saturday classes will not be required for students who
achieve 907 or better on the scheduled quizzes during
the first and last five weeks of the semester. Satur-
day classes will be conducted as usual during the
middle five weeks of the semester. In addition, no
final examination will be required for those students
who maintain a 907% average uuring the first and last
five weeks of the semester.

The combined-incentives group was given both the "positive" and
the "negative' instructions.

At the beginning of the second five-week period, the grade-incen-
tive (advisory quizzes) group was given the following instructions:

During the next five weeks of the semester--the quiz
procedures will be changed slightly. The next two
quizzes--will not count toward your final grade. These
two quizzes will simply enable you to judge for your-
self how well you are mastering the course material and
thus provide a basis for preparing for the second
examination to be held on April 14. The quizzes will
be graded and discussed in the usual fashion, but the
grades will not be recorded--the results are for your
information only.

At the beginning of the last five-week period, this group was told that
the procedures would return to those existing during the first five
weeks except during the period there would be four quizzes instead of
two.

Examination performance was m.asured by three procedures in ad-
dition to the pretest examination. The first involved 40-item exams
administered at the end of the first and second periods and a 30-item
exam administered at the end of the last period. The second procedure
involved a 20-item exam given at the end of the last period and was
composed of items from the pretest examination given during the first
day of the semester. Third procedure involved a 35-item exam administer-
ed fifteen weeks after course-completion. The examination was composed
of the same 20 items used in the second procedure as well as five items
from each of the exams used in the first procedure.

A sample of twelve students, stratified by the cumulative results
of the 30- and 20-item exams given at course-completion, was drawn from
each of the groups. We will refer to the 20 items common to exams
administered at course-beginning, course-completion, and 15 weeks later
as the related examination. All others will be called unrelated
examinations. All data was analyzed in terms of per-cent item correct.
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One difference among these various procedures, including the pretest
examination was the consequence for performing each. The only conse-
quence for performing the pretest exam was the assistance it gave to

the researchers. The consequence for performing the remaining exams
administered during the semester was the grade the student received.

The consequence for performing the examination given fifteen weeks after
course-completion was $4.00 given to those students who were in the upper
quartile of the exam scores. The effects of these various consequences
is of course unknown.

It is crucial for a within-group comparison of course performance
between periods of the semester that we establish the comparable diffi-
culty of the exams given at the end of each of these periods. Otherwise,
‘differences can be attributed to variability in what the exams measured
a8 well as to differences in student performance. The following pro-
cedures were employed to insure exam comparability as well as a standard
response from the students to the exams throughout the semester: (1) the
exam questions were of the objective, multiple-choice type;(2)they were
written by the same person for the entire semester, following the same
procedures; (3) the students were informed at the beginning of the
course when the exams would be and what they would cover as well as
their objective nature. The questions were written by a graduate stu-
dent in sociology with prior graduate experience in education. She
read the text carefully and provided a pool of objective questions that
covered the assigned readings in the text, page by page. From this
pool, several forms of each exam were constructed. Exams I and II had
40 items each and Exam IIX, 30 items--plus items common to the pretest.
Our intent was to test for a thorough reading of the text by the student
rather than to test abstract thinking or integrative ability. The
similar standard deviations in the three exams for a given section plus
the similarity in the overall means for the three exams increase our
confidence that the exams were of equal difficulty.

In order to measure the students' study time, all sections were
given the following instructions:

In order to improve our understanding of how students
distribute their study time, you are being asked to keep
track of the mumber of minutes spent each day studying---.
THESE RECORDS HAVE NOTHING TO DO WITH YOUR GRADE IN THIS
COURSE. Indeed, the records will not even be processed
by your instructor.

"Study time" includes the time each day you spend read-
ing your text, going over lecture notes, outlining the
book, or even discussing the course material with another
student.

Please be candid. If you don't study a course for two
weeks, enter two weeks worth of zeros on the record.




These records will only be of value if they are accurately
kept. For convenience, the records will be kept one week
at a time. Each week a completed record will be turned

in and a new one picked up to be filled out.

Thank you for your cooperation.

The records kept by the students were a single sheet of paper with
spaces for each day of the week in which the student could enter the
number of minutes he studied for the course on that particular day.

We had planned every week to collect a record of each student's
daily study time for the introductory course (as well as for two com-
parable courses), but because of administrative problems and the result-
ing mountain of paper and because we could not rely on eager student
cooperation, the project received only imcomplete study-time data. To
utilize the available data, we retained in the study-time analyses only
those students for whom we had data on at least three of the weeks for
a given period of the semester. On the basis of the available data, we
computed the mean weekly minutes of study time. One of the sections
gave almost complete data by this criterion (over four-fifths of the
students providing sufficient data in each of the three periods of the
semester), two supplied "adequate' data (three-fifths of the students
providing data in each of the periods), whereas in the remaining three
sections the data is not very adequate (less than one-half of the
students providing data in at least oiie of the three-semester periods).
Thus, we do not consider the results of any analysis involving study
time as definitive. However, we may use them with some confidence be-
cause in comparing students who did and did not report study-time data,
we find no difference between them on the Scholastic Aptitude Test
verbal scores or the course-relevant information with which they
entered the course (by t-test). However, the students reporting study-
time data had a higher mean cumulative grade-point average than those
who did not for the first two period. of the semester.

The student's attitudes toward various aspects of the course
were measured by various items on the questionnaire administered at
course-completion. The items asked for the student's evaluation of the
instructor's teaching skill, the course procedures, and the researchers.

All of the analysis of the data was made using the t-test.
Within-group comparisons were made using paired observations.

10
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Findings and Analysis

This section will be divided into two parts for purposes
of analysis: (1) Effects of Incentive Conditions; (2) Effects of
Quizzing Procedures; : B

Effects of Incentive Conditions

Pretest: General Ability.--Two measures of general ability were
| used as a basis of comparing the groups prior to the experiment--SAT-
E Verbal Scores and Cumulative Grade~Point Averages. Table 2 shows the
‘ results of this comparison. None of the between-group differences of

‘ Table 2. Pretest: General Ability
Significance (p value) of

Group Mean Scores Between-Group Differences

1 2 4 8 1-2  1-4 1-8 2-4 2-8 4-8
SAT-Verbal | 540 , 539 559 530 | h.s. n.s. n.s. n.s. n.s. RN.8.

(40) (43) (44) (34) & :
CGPA 2.44 2.05 2.48 2.06} <.01 n.s. <.05 <.001 n.g. <.02
a Number in parenthesis is N on which mean score was obtained.

the SAT-Verbal Scores were statistically significant. Such was not the
case concerning the between-group differences of the CGPA where the
averages of groups 1 and & were significantly greater than those of
groups 2 and 8. Thus, any conclusiona concerning between-group differ-
ences in the dependent variables will have to be made somewhat con-
servatively and more reliance placed on the within-group differences.

Overall Semester Performance: Examinations.-~Table 3 shows the
results of the analysis of the unrelated examinations and related
examinations (the latter béing the 20 items used three different times).
Looking at the results of the pretest of both examinations, we see there
were no significant between-group differences. In other words, the
course-relevant information possessed by the students in the various
groups at the beginning of the course was relatively similar.

11
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Table 3.

Overall Semester Performance:

Examinations

Significance (p value) of

Unrelated Group Mean Scores Between-Group Differences
Examinations

1 2 4 8 1-4 1-8 2-4 2-8 4-8
Course- - -| 508 50 52 51
Beginning (I)] (43) (51) (42) (40) n.s. n.s. n.s. n.,s. n.s.
Course- 74 73 75 69 <.05 <01 n.s. <.02 n.s.
Completion(IX} (44) (51) (45) (42)
15 Weeks
Later (111} 53 54 57 52 n.s. n.s. n.s. n.s. n.s

(12) (12) (12) (12)
Diff: I-II <.001 <.001 <.001 <,001
Diff: I-III n.s. n.s. n.s. n.s.
Diff: II-III |<.001 <.001 <.01 <.01

] Significance (p value) of

Related Group Memn Scores Between~Group Differences
Examinations

1 2 4 8 1-4 1-8 2-4 2-8 4-8
Course- 23 21 22 24 n.s. n.s. n.s. n.s. n.s.
Beginning (I) | (44) (51) (41) (40)
Course- 61 64 58 59 n.s. n.s. n.s. N.s. N.S.
Completion(II)Y (44) (51) (45) (42)
15 Weeks 48 46 49 43 n.s. n.s. n.s. n.s. n.s,
Later (TITY (12) (12) (12) (12)
Diff: I-II1 <.001 <.001 <.001 <,001
Diff: I-III [<.001 <.001 <.001 <,01
Diff: TII-III|n.sP <001 <05 <.001

a All scores are group means of individual per-cent correct scores.

b Non-significance is due to a lower mean course-completion score for
the 12 students used in the examination 15 weeks later than for all

44 students which were present at course-completion.
group where such a discrepancy occurred.

12
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The results show there was a significant increase in the exami-
nation preformances on both examinations for all four groups from
course-beginning to course-completion. Disappointingly enough, the re-
sults also show there was a significant decrease in the performances on
both examinations for all groups fifteen weeks after the completion of
the course. The results of the unrelated examinations show there were
no significant differences between the performances at the beginning of
the course and those fifteen weeks after course-completion. The results
of the related examination show th.t although there was a significant
decrease in performance from course-completion to a point fifteen weeks
later, the latter performance was still significantly higher than the
performances achieved at the beginning of the course.

The analysis of the between-group differences in the unrelated
.examination et course-completion found that only group 8 was signifi-
cantly different from the other groups--in this case, significantly ‘
lower. A similar analysis of the related examination found no signifi-
cant differences. No significant differences were found in either
_ examinations €ifteen weeks after course-completion.

Overall Semester Performance: Study Time.~-Table 4 shows the
average study time (in minutes)for the four groups. The only signifi--

Table 4. Overall Semester Performance: Study Time

Group Mean Scores Significance (p value) of
(minutes per week) Between-Group Differences

1 2 4 8 |1-2 1-4 1-8 2-4 2-8
Study Time 378 364 427 413} n.s. n.s. n.s. <, 05 n.s.
Prior to Course (33) (36) (41) (37)

Study Time 283 257 338 298} n.s. n.s. n.s. <.01 n.s.
During Course (6) (23) (21) (17)

cant between-group difference found to be significant was between groups
2 and 4. The significance of this difference 1is probably minimized
when one considers the fact there was a similar difference in the aver-
age weekly study time in previous courses reported by the students.
Because of the tenuous reliability of the latter data, no within-group
differences were examined.




Overall Semester Performance: Attitudes.--Table 5 shows the results
of a questionnaire administered at the beginning and the end of the course.
The results concerning the general measures of text-anxiety, internal-
control, and academic concern show the foliowing:

Table 5. Overall Semester Performance: Attitudes

Significance (p value) of
Group Mean Scores Between-Group Differences

1 2 4 8 1-4 2-4  2-8

Pretest Attitudes (37) (39) (43) (33)
Test-Anxiety 8.08 8.69 7.79 8.21 . n.s. . .8. n.
I.-E. Control 7.16 6.95 7.02 7.18 . n.s. .
Academic Concerny 22.3 22.8 23.3 23.2 n.

Pogttest Attitudes} (40) (43) (44) (36)
Test Anxiety 8.20 8.63 8.02 8.33 .8. n.s. n
I.-E. Control 8.25 8.00 8.80 8.78 .8. n.s. n
Academic Concern 19.0 20.8 20.3 21.7 n.s. n

n
n

.S. n.s.
.8. n.s.
. n.s.
Teacher Eval. 11.82 10.91 9.20 11.74 n.s. <.001 . <.05
Procedure Eval. 4.82 6.47 4.91 5.58 <.01 n.s. . <.001

Researcher Eval. 4.65 5.88 4.11 6.54 <.05 n.s. <.001 < .01

(1) no significant between-group differences existed at the course-begin-
ning; (2) no significant between-group differences existed at course-
completion; and (3) no significant within-grocup differences occurred from
course~beginning to course-completion. The results of the analysis of the
students' evaluations of the instructor's skills, course procedures, and
the researchers obtained at course-comp”etion shows that all three objects
were more negatively evaluated in group 4 than in any other group.

Within-Semester Performance: Examinations.--Table 6 shows the re-
sults of the examinations given at the end of each of the three five-week
periods. (One should keep in mind that the examination given at the begin-
ning of the course indicated the groups were nearly equivalent in course-
relevant information.) Group 8 significantly decreased its performance
from examination I to examination II as well as significantly increased its
performance from examination II to III. Group 2 comes very close to repli-
cating group 8 with the exception that the performance decrease from exami-
nation I to examination II is not quite statistically significant at the

.05 level. Group 1 showed a significant increase in performance from
examination II te III, but no decrease from examination I to II. Group 4
showed no significant changes.




Table 6. Within-Semester Performance: Examinations

Significance (p value) of
Group Mean Scores Between-Group Differences

1 2 4 €
(44) (43) (45) (39)] 1-2  1-4 1-8 2-4 2-8

4-8

Condition A 71 73 75 72 'n.s. <.05 n.s. n.s. n.s.

(Period 1)

Condition B | 70 70 74 65 n.g. <.05 <.06 <.,05 <.05 <.001

(Period 2)

Condition A, 81 77 75 70 <.06 <.005 <.001 n.s. <.01 n.s.

(Period 3)

n.sl

Diff: A-B n.s. <007 n.s. <0001
Diff: A-Ap |<.001 <.01 n.s. n.s.

Diff: B-Ap | <.001 <.001 n.s. <.05

The between-group differences were unsystematic. At the end of
the first five-week period, the only significant difference existed where
group 4 had a higher examination performance than group 1. At the end
of the second five-week period, group 4 was higher than all other groups
whereas group 8 was significantly lower than all " other groups.

At the end of the third five-week period, group 1 was significantly
higher than groups 4 and 8 and close to being higher than all other
groups. Group 8 was significantly iower than groups 1 and 2 and again

close to being lower than all other groups.

Within-Semester Performance: Study Time.--The study time results
shown in Table 7 are somewhat more consistent than the examination data.
In three of four groups, the average study time per week decreased from
the first period to the second and then increased from the gecond to
the third. The only exception, group 4, maintained a high level of
study time during the second period where the other groups had decreased

their study time.

In contrast, the tremendous within-group variation in study time
resulted in few significant between-group differences. The only statis-
tically significant differences involved group 2 which was found to
have a lower study-time rate than the other groups during the second

period.
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Table 7. Within-Semester Performance: Study Time

Group Mean Scores Significance (p value) of
(minutes per week) Between-Group Differences
1 2 4 8 1-2 1-4 1-8 2-4 2-8 4-8
Condition A7} 342 269 313 308} n.s. n.s. n.s. n.s. n.s. Nn.s.
(Period 1)
Condition B | 239 194 325 240| <.06 n.s. n.s. <.001 <.02 n.s.
(Pericd 2) (15)b (19)

Condition Ag] 271 303 349 343} n.s. n.s. n.s. n.s. n.s. n.s.
(Period 3)

Diff: A1-B <.02 <.001 n.s. <.02
(15)a (27) (17)
Diff: A1-A2 n.s. n.s. n.s. n.s.

Diff: B-Az n.s. <.001 n.s. <.02
(25) (25)

a Number of students on which specific analysis was performed.

b Smallest-sized group of the two-group comparisons.

Effects of Quizzing Procedures

This section will consider the treatment variations in the number
and- type of quizzes and their impact on student-exam performance and
mean-weekly study time. 'In closing this section, we will also look at
the relationship between study time and exam performance (grades) by
section as well as for individual students. It may surprise the reader
that we find no simple effect of any of the following on student per-
formance and study time: quiz frequency; a quiz's weight toward a
grade; or whether a quiz is announced. Further, we find no more than
a weak relationship between study time "put f{n'" and exam scores.

Quizzes and Performance.--Table 8 gives the results for the mean
exam scores for each group-period as well as percentage-point differences
within each group and t-tests for the 3 pcssible comparisons within each
group. Table 9 summarizes the results from the perspective of the pre-
diction that the greater number of quizzes in a period preceding an exam
will result in improved performance.
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There are differences in performances among periods of the semester, 8
Of 18 possible comparisons being statistically significant at the 5
per-cent level or better. However, it appears that no single, simple
interpretive scheme will account for the results. Frequency of
quizzes does not consistently result in improved performance or in
decreased dispersion of performance scores.

That quizzes do not have the expected impact is illustrated in
the regular quiz treatment (a BAB design). Here no quizzes during the
first period resulted in a low performance level (6 percentage points
below the mean for all students) and the introduction of 4 quizzes
during the second third of the semester resulted in a significant im-
provement in performance. During the last third of the semester, we
anticipated a decrease in performance approximating the first period's
performance--again, no quizzes were given in this section. However,
the performance on Exam III was a step above that of Exam II (by
3.3 percentage points, p <.05). Quizzes were not needed to produce
continued improvement, even though Exam III counted no more toward the
student's final grade than did Exams I or II. All of us can supply
post-hoc explanations. One possibility: having been '"punished’ by
low scores (grades) on Exam I and "forced" to improve by quizzes on
Exam II, the students continued to act on the lesson learned in
Period II during Period III and studied "hard" and so did well on
Exam III (their mean-weekly study time did increase in Period III).
But we would urge the reader to forego such speculations until the re-
sults of more controlled experiments are reported.

The regular~quiz group provided the only example of higher per-
formance, even though the number of quizzes was less, and it also pro-
vided the only example of performance increasing (by 9.2 percentage
points) with the number of quizzes remaining constant. However, there
is also an instance in the combined incentive's condition of performance
decreasing (by 6.8 percentage points) even though the number of quizzes
remained the same. Our project has iue dubious distinction of pro-
ducing the full range of results, expected and otherwise, in observing

. student response to variations in numbers of quizzes.

Table 9 provides a way of summarizing our results. We, of

- course, consider a difference in mean performance score to be a mean-
ingful difference only if it reaches statistical significance (at the
5 per-cent level). We can see that for 6 comparisons, the number of
quizzes remained the same. As we have just discussed, there was 1
case each of increase and decrease in performance; whereas 4 compari-
sons show no difference in mean-exam scores within groups as predicted.
These results are not terribly encouraging. When we consider the re-
sults for comparisons in which there were different numbers of quizzes,
we are, perhaps, even less encouraged that we have a firm grasp of
student behavior. Of 12 possible comparisons involving different num-
bers of quizzes, the following are the results: (1) 6 comparisons-
show a higher performance score in the period with most quizzes~-as
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expected; (2) 5 comparisons show no differences in exam performance--
quizzes had no impact; and (3) 1 comparison shows a decrease (true,
it is only a moderate decrease) in mean exam performance, even though
the number of quizzes was higher (0 as compared with 4)., In sum, this
means that 10 of 18 comparisons gave results as expected. Note that
we have considered the advisory quizzes in Period II for group 1l as
real quizzes, even though no external consequence to the student,
such as a grade, was contingent on his quiz performance. If these
advisory quizzes are considered nun-quizzes, we would have one less
result as predicted, because this group did not do worse in the
second than in the first period on exam performance.

Quizzes and Mean Weekly Stud; Time.--Let's turn to the results
that relate the number of quizzes per period to the averages of the
mean-weekly study times for all students in a group who reported
sufficient data in a period of the semester. The total study time
reported was divided by the number of weeks reported per period and
- this figuxre was used as the average-weekly study time for a student
for 2 given third of the semester. All students who did not report
at least 3 weeks of study time are excluded from this analysis.

(Note that the N's in Tables 10 and 11 differ. Table 10 means in-
clude all students included in the analysis for a given period.

Table 11 included only those who reported date for both the periods
that are being compared. Therefore, the figures vary between the

two tables, but the conclusions drawn from each set of data are sub-
stantially the same.) For all students in all groups combined, the
mean-weekly study time in hours is 4.5, 4.1, and 5.1 for each period
of the semester (cee Table 4). But note the standard deviations
around each of these means: 1.95, 1.95, and 2.23 hours respective-
ly. In any group-period the standard deviation never falls below 1.00
hours and it reaches 2.93 hours for the advisory-quiz condition in the
first period. As every college instructor knows, there is a high de-
gree of variability in how much students study. However, in our
study, the number of quizzes seems L0 have no systematic relation-
ship to study-time variability. Our experience indicates that a
rather large proportion of students are spending small amounts of

time studying and still passing sociology courses; on the other hand,
certain students are putting in what might be considered excessive
amounts of time (over 6-7 hours a week)--and some of them may be learn-
ing rather little. This possibility is discussed further when we re-
port the relationship between study time and performance.

Our results show no tendency for number of quizzes to produce
increased amount of study time during the period the quizzes are
given (see Table 11). We may summarize the results in a fashion simi-
lar to that for exam performance. (1) There are 6 comparisons be-
tween periods and within groups in which the number of quizzes if the
same. In 3 of these the mean-weekly study time increased and in 3 it
decreased. (2) There are 12 comparisons in which the number of quizzes
differed between the periods being compared. In none of these

22




Table 10. Minutes of Study Time Per Week

Group Condition Quiz Period Difference
Number Label Patterm® 1 II 1II I-I1 II-III 1I-III

3 Regular 0,4,0 X 222 253 261 -31 -8 -39

Quizzes ] 92 94 127
N

1  Advisory 2,2, X 317 239 266 78 -27 51
Quizzes S 176 115 136
N 25 15 18

) 2 Positive 2,2,4 X 269 176 307 93 -131 -38
Incentives S 84 97 114
N 31 35 36

) 4 Negative  2,2,4 X 305 314 346 -9 -32 -41
Incentives S 103 150 146
N 41 27 33

8 Combined  2,4,4 X 307 243 340 B4 -97 -33
Quizzes S 116 83 118
N 32 19 27

6 Unan- 2,4,4, X 174 191 204 -17 -13 -30
nounced Quizzes S 61 111 134
N 15 11 8
TOTAL X 270 245 306
S 117 116 134
N 249 213 213

(270= (245= (306=
4.5 4.1 5.1
hours) hours) hours

a The number of quizzes given in Period I, II, and III of the semester.
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Table 11.

T-Tests On Mean Study Time For Students Reporting For The
Necessary Two Periods of The Semester

Difference between Periods in

Group Condition Quiz Mean Minutes of Study Time and t-Values
Number Label Pattern?® I-II II-III I-III
3 Regular 0,4,0 Difference between
‘Quizzes means iin minutes) -30 0 -30
t (2 tailed) -2.342 ,004 -1.760
significance level <.05 n.s. n.s.
N 43 36 37
1 Advisory 2,2,4 Difference between
Quizzes means (in minutes) 103 -86 71
t (2 tailed) - 2.847 -2.140 1.437
significance level <,05 n.s. n.s.
N - 15 6 11
2 Positive 2,2,4 Difference between
Incentives means (in minutes) 81 -104 -31
t (2 tailed) 4.271  -4.438 -2.057
significance level < .01 <.01 n.s.
N 27 27 25
4 Negative 2,2,4 Difference between
| Incentives means (in minutes) -10 -22 -36
t (2 tailed) -0.335 -0.807 -1.534
significance level n.s. n.s. n.s.
N 25 22 32
8 Combined 2,2,4 Difference between
Incentives means (in minutes) 65 -100 -32
t (2 tailed) 2.712 -3.802 -1.660
significance level < .05 < .01 n.s.
N 17 19 25
6 Unan- 2,4,4 Difference between
nounced means (in minutes) -29 -40 -2
Quizzes t (2 tailed) -0.741 -0.934 -.031
significance level n.s. n.s. n.s.
N ° 5 7

‘a The t-tests are for paired observations and so only those students are

included who reported data for both periods being compared.

N's and other figures vary between this table and Table 10.
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comparisons was the mean-weekly study time higher in the period with
the fewer quizzes. However, in 9 of these comparisons there was no
statistically significant difference between the periods with differing
numbers of quizzes, whereas in only 3 of them did the period with the
greater number of quizzes have a greater mean-weekly study time--it
ranged from % hour to over 2 hours greater. By strict criterion
(statistical significance at the 5 per-cent level) only 6 of 18 com-
parisons turn out according to predictions, that is, with the greater
number of quizzes resulting in higuer mean-weekly study time and no
difference in numbers of quizzes resulting in no study-time difference.

The reader should be reminded at this point of one unavoidable
consequence of increasing quiz frequency and yet retaining the same
number of hour exams and the same weighting of them for grading pur-
poses (for all groups each hour exam was weighted 20 or 25 per cent).
The unavoidable consequence is that this procedure at the same time
reduces the grade weighting given to each quiz. Our study design
dictated that the criterion measures of performance be given as nearly
equal grade weights as possible and this meant that the number of
quizzes could not be varied independently of quiz weights toward the
final grade. In the period with 2 quizzes, for example, the student
is faced with double the weight toward a grade for each quiz in com-
parison to the period with 4 quizzes.

Mean-Weekly Study Time and Performance.--We have reported the
impact of number of quizzes on performance and study time; now we will

briefly cover the association between study time and performance, both
for group-periods and individuals. We all assume that the student per-
ceives increased study time as resulting in improved grades and that 1is
why he will respond to increased numbers of quizzes with more studying--
if grades are contingent upon quiz performance. What do our results
indicate about study time and performance? First, let's look at the
rank order of group-periods (N=18) by the mean-weekly study time of
their students (based on Table 10) i.. comparison to the rank order of
these 18 group-periods by mean-exam performance (based on Table 8).

The rank-correlation coefficient for the rank order pairs is only .51
(p <.05), and there are some surprisingly large discrepancies in rank.
The advisory-quiz condition, Period III (4 regular quizzes) is first

in rank on exam performance, but only ninth in rank on mean study time.
The combined-incentives condition; Period III is second in rank on
study time, but no better than thirteenth in rank on exam performance.
The relationship between study time and performance based on group-
period comparisons is no better than moderate and indicates the de-
sirability of looking at this relationship among individual students--
although up to now we have not presented any analyses for individuals.
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Table 12. Examinaticn Performance and Study Tine

Percent Correct
<59 60-69 70-79 80-89 90-100 Total Percent
Exam I (given at end of week 5)

7 0
6 9
12 4
13 19

11
29
36
48
27
20

4

9

Period I:
Mean Hours of
Study Time
Per Week
(weeks 1-5)

v \ac\?ra~u:w:h
VONOULBWLN

NOHKMFNWOOW
SOV
MNHEFNOKRKHKEO

Total 25 184

Percent 14

N P
N =
~ o0

Exam II (given at end of week 11)

6
13
8
9
10

22
32
26
25
26
11

3

3

Period II: < 2
Mean Hours of 2-3
Study Time 3-4
Per Week 4-5
(weeks 6~10) 5-6

6=7
7-8
> 8

OOV WO W
HEEUuBEONOOONW
OFHMHMNOOOH

148

Total 23 35 51 3
Percent 16 24 34 2

(FLRR
W n

Exam IIT (Given at end of week 16)

6
5
7
16
11
2
3
4

Period III: <2
Mean Hours of 2-3
Study Time 3-4
Per Week 4=-5
(weeks 11-15) 5-6

6=~7
7-8
> 8

ROoOMSEMNMUVMEOD

Total 15 54
Percent 9 34




Table 12 presents the surprising results for cross-tabulationms
of mean hours of study time per week by per cent correct on each of the
three-hour exams given during the semester. The measure of association
used (tau.) indicates a week relationship for each of the exams, ewven
though they each could have occurred by chance less than one time out
of a hundred. Can we expect no better relationship than this for
study time and performance? Does not studying result in more learning
and better test scores? What do we make of the students who studied
more than 5 hours on the average a week and yet scored below 60 per-
cent ("F"): 4 on Exam I, 7 on Exam II, and 7 again on Exam III? Note,
however, that studying little and scoring above 90 per cent was not
frequent: only 1 student who averaged less than 2 hours a week for a
period beat this mark on any of the exams given at the end of the
semester periods.

The obvious check is to see whether the "brighter" students can
make their studying pay off in grades, whereas the duller ones cannot.
We checked this dichotomizing the students on the basis of their
Scholastic Aptitude Test verbal scores, then their cumulative grade-
point averages upon entering the introductory-sociology course (based
usually on at least 3 prior semesters' work), and finally -on their
course-relevant information upon entering the course (based on a pre-
exam of 20 objective test items). In comparison to the total group,
the relationship between study time and performance almost as often de-
creased as it increased among the higher-ability students when cate-
gorized by these variables for the 3 exams. (For the high SAT-verbal
and high information scorers on Exam II, the relationship was not sig-
nificantly different from zero--p >.05.)

One control variable did consistently change the association
between study time and performance: internal-external control situa-
tion. The questions indexing this variable essentially asked the stu-
dent for his perception of the connection between study time and grade
pay-off. Among those students feeliug there was limited connectionm,
the relationship between study time and performance never reached sta-
tistical significance (tau,'s of+09, +.13, and +.02 on the 3 exams
respectively). Among those students seeing a closer connection, the
relationship was weak but significant (always p .0l with tau.'s of
426, +.21, and +.22 respectively on the 3: exams). We have no way of
knowing whether those results indicate students have an accurate per-
ception of how things are for them or whether some have a tendency to
rationalize for inefficiently spent time. In any event, study time
and exam performance were only weakly related among this group of
students taking the introductory-sociology course.
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Summary and Conclusions

Methodological Problems

1.

2.

Initial randomization of student assignment to experimental groups
was not possible.

All of the pretests used in tl.e study (SAT-Verbal, examination per-
formance, test-anxiety, etc.) showed consistent results across all
groups with the exception of the Cumulative Grade-Point Average.

Although reading material and course-procedure instructions were
standardized, the lectures and ¢lassroom behavior of the instruc-
tors was not. Only groups 4 and 8 had the same instructor. Even
if instructors themselves could have been initially 'standardized"
it would have been very difficult to assure the continuation of
standardization because of the instructors' reaction to the changes
resulting from the manipulations. To control this would require
constant socialization cf instructors throughout the semester,
through in-class transmitters if possible.

A tremendous amount of within-group variation existed, particular-
ly in groups 1 and 4. The above four problems are particularly
relevant to the between-group comparisons.

The related examination had the advantage of allowing exact compari-
sons at three different points in time, but it also had the dis-~
advantage of "testing effects'" with the students having increas-
ing experience with it.

The unrelated examinations had the opposite advantage and disad-
vantage of the related examination.

The examinations at the end of each five-week period had neither
advantage. However, a trained person did attempt to prepare
equivalent examinations and this person had minimal awareness of
the condition changes.

The procedure for obtaining data on study time was inefficient and
as a result much of the data was incomplete. If the researchers
had taken the responsibility of collecting the weekly records
rather than having relied on the different instructors, data-
collection would probably have been improved. In addition, a con-
tingency device to use on the students would have been useful.

Finally, the ABA design itself may have produced effects resulting

from switching from one condition to another. There is no way to
handle this problem other than by extending the length of each "A"
{n "B" period until change-effects have diminished or by repeating
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the "A" and "B'" periods enough times to achieve consistency across
all "A" periods and across all "B" periods. Either procedure is
impractical during a single semestar. The last five problems are
particularly relevant to within-group comparisons.

Incentive Conditions

1.

Groups 2 and 8 (positive and ¢ombined incentives) conformed best to
the predictions. In group 8, examination and study-time perform-
ances were significantly higher during both combined-incentive-
present conditions than during the grade-incentive-only condition.
Group 2 did the same with the exception of the switch from the
first positive-incentive-present condition to the grade-only
condition where significance was closely approached but not achiev-
ed on the examination performance data.

The data on group &4 (negative incentive) suggested that the lack of
within-group change resulted from the relatively high performance
(consistent in both examination and study time) during the negative-
incentive-absent condition. This was also the group in which the
instructor's skills, course-procedures, and the researchers were
most negatively evaluated by the students. The study-time per-
formance of group 1 approximated the expectated ABA pattern, but

the examination performance more closely approximated the usual
late-semester cramming behavior on the part of students. The

rationale for these findings is not obvious. Both of these groups
had higher within-group variation on both examination and study-
time performances, and both had higher Cumulative Grade-Point Aver-
ages than groups 2 and 8. An analysis dicotomizing the students
into high and low CGPA classes found that the different incentive
condition did not have a differential effect on examination per-
formances of the two classes.

The most disappointing finding in this study has been the lack of
significant within-group differences between the unrelated exami-
nations given at the beginning of the course and given fifteen weeks
after course-completion. Although the related examination too
showed a significant decrease in performance from course-completion
to fifteen weeks later, the later performance was still signifi-
cantly higher than that at course-beginning. However, the students
had had at least two previous experiences with the items in this
examination by that time, so the results may indicate the effects
of repetition. This would suggest that if the information in the
course had been taught in such a way as to anticipate that informa-
tion confronting the students onee outside tha course (associating
the two more closely), then the information may have been main-
tained longer due to repetition and association. In total, how-
ever, the results do indicate that most of the information acquired
in the course was lost regardlegs of the various conditions existing




in the course. Of course, it cannot be concluded that nothing was
maintained by the student. They may have changed their attitudes
or may have acquired a different way of thinking. However, the
goal of most introductory-sociology courses is primarily informa-
tion-learning and this is exactly where the experimental conditions
failed in the long run.

4. At least one major quéstion 1s left unanswered, and it must remain
so. What would have been the 2ffect of contingency conditions as
opposed to just incentive conditions? If more of the students had
experienced the rewards for performance instead of just the promise
of these rewards, would their performance have continued to be
high and would others have emulated them? In fact, does the aspira-
tion for a reward without most students being able to achieve 1t

. decrease the performance more than if there had been no rewards at
all?

Quizzing Procedures

1.. Neither the frequency nor the scheduling of quizzes had a systema-
tic effect on study time or examination performance.

2. Only a very low but significant relationship existed between study

time and examination performance. The only control variable affect-
ing this relationship was "internal-external control."
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